Total DNA extraction, PCR amplification, clone library construction and sequencing.
Extraction kit (Qiagen, Venlo, the Netherlands). After purification, the purified PCR products were cloned with a pCR 2.1 TOPO TA cloning kit (Invitrogen, Carlsbad, CA, USA). The cloned aprA gene sequences were determined using a BigDye terminator v3.1 cycle sequencing kit (Applied Biosystems, Foster City, CA, USA) and an automated sequence analyzer (3730xl DNA Analyzer, Applied Biosystems). Clonal sequences with stop codons were excluded from this study.
Phylogenetic and statistical analyses. The obtained aprA gene sequences were aligned using the ClustalX program (2), version 2.1, and a sequence distance matrix was generated using the ARB program (3), version 6.0. The calculated distance matrix was inputted into the mothur program (6), version 1.33 and the obtained aprA gene sequences were grouped into operational taxonomic units (OTUs) at a 90% nucleotide sequence identity based on the matrix. Putative chimeric sequences were not detected using the "chimera.uchime" command in the mothur program and the more abundant sequences in the obtained clone libraries as a reference. Translated deduced AprA amino acid sequences were subjected to BLASTP analysis (http://blast.ncbi.nlm.nih.gov/Blast.cgi). The deduced AprA amino acid sequences (111-127 amino acid residues) used for AprA tree construction were aligned using the ClustalX program, and then manually corrected. A neighbor-joining AprA phylogenetic tree construction was performed using the MEGA program (7), version 6.06. A pairwise distance matrix used for the tree construction was calculated based on the aligned AprA sequences and the Poisson model. A bootstrap analysis with 1,000 replicates was performed to assign confidence levels to the tree topology. The resulting tree was displayed using 
